Regulation of prostacyclin synthesis by angiotensin II and TNF-alpha in vascular smooth muscle.
We had previously established that in a model of Ang II-induced hypertension, administration of an anti-TNF-alpha antibody caused additional increases in mean arterial pressure. Production of vasodilator prostanoids (i.e. PGI2 and PGE2) is increased by Ang II in vascular smooth muscle and is part of a counter-regulatory mechanism that opposes increases in vascular tone. We, therefore, examined the effects of TNF-alpha on Ang II-induced increases in PGI2 production in vascular smooth muscle cells (VSMC). Addition of Ang II caused an increase in the production of PGI2, while addition of TNF-alpha had no effect. However, pretreatment with TNF-alpha potentiated the stimulatory effects of Ang II. The potentiating effect of TNF-alpha was neither at the level of prostacyclin synthetase nor at the level of acyl hydrolase activity. This potentiation was dependent on tyrosine kinase activity, as preincubation with genistein completely abolished the effect of TNF-alpha. TNF-alpha upregulated AA-induced PGI2 synthesis, indicating that the effect of TNF-alpha is at the level of cyclooxygenase (COX). These data suggest that TNF-alpha potentiates Ang II-induced synthesis of PGI2 and PGE2 in a tyrosine kinase-dependent manner, an effect that may contribute to the counter-regulatory influence of prostaglandins on the pressor effects of Ang II in the vasculature.